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CLAIMS 

1. (Currently Amended) A switchin g device for switching between two 
states s uch as 1 or 0 in computing or on off states [[.]L 
Wwhprcin the switch e d otato depends on the particle wave function 
siz e in space andwher e in th e wave function size d e pends eae-the 
eart icle total energy and the switching betw ee n the device two 
states; is don e by changing the particle total e ncr j gy-compremising: 
(z) said switch state is determined by electric field or electric force 

caused b y said particle electric charge distribution in space or particle 
occupancy distribution in space denoted as wave function size in 
space, 

(b) said wave function size depends on the particle energy and the switching 
between said device two states is done by changing the particle energy. 

2. (Original) The device of claim 1 wherein one states is indicated by a 
certain particle wave function size in space and other state is indicated by a 
bigger particle wave function size in space. 

3. (Cancelled) 

4. (Cancelled) 

5. (Previously presented) A switching device as in claim 1 wherein the wave 
function size depends on the particle total energy. The switching between 
the device two states is done by changing the particle total energy. 
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6. (Currently Amended) The device of A switching d e vice -as-isrclaim 1 
wherein the said wave function size depends on the said p article kinetic 
energy and the switching between the device two states i$ done by 
changing the particle kinetic energy. 

7. (Currently Amended) The device of A switching dovico aa in claim 1 
wherein the switching between the device two states is done by changing die 
particle potential energy. For example electric energy or magnetic energy. 

8(Currently Amended) The A switching device as in d e vice of claim 1 
wherein r e pr e senting the -de vic e switching stat e tho switch ing . J^twann thn 
two Qteitos is achi e v e d by transmitting en e rgy tg^rjfrom an additional 
particte and th e particle represent e d A device for switching between two 
states ; in computing or on off states said switch state determined bv said 
particle electric charge distribution in space or particle occupancy 
distribution in space denoted as wave function size in space, 
compromising: 

fe) said p article switched between two states bv energy receipt from 

additional particle to said particle. 
fb) said particle revert switch ed state bv energy transmitted from 
said particle to other particle 



9. (Cancelled) 
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10. (Currently amended) The? dovico of A switching devioo ao in olaim 1 
wh e r e in the switching between the two stateo is achieved by photon or 
ab s orb fii on absorption or e mission b y th e switched partiol e 
A device for switching between two states in c omputing or on off states 
said switch state determined by said particle electric charge distribution in 
space or particle occupancy distribution in space denoted as wave function 
size in space > 
compromising: 

(a) said particle switched between two states by said particle photon 
absorption. 

(b) revert swit ching be tween said two state achieved bv said particle 
photon emission . 

1M2. (Cancelled) 

13. (Currently amended) (Original) The doviee of claim 1 A device for 
switching between two states in computing or on off states said switch state 
determined by said particle electric charge distribution in space or particle 
occupancy distribution in space denoted as wave function size in space. 
wherein the switching between two states is achieved by phonon or phonons 
energy exchange with the switched particle. 

14-15. (cancelled) 
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16. (Currently Amended) The device of A switching devic e as in claim 1 
comprising two boundaries iti on two sides of th e switching parti cle-mjhe 
second stato f \ m J] m Wwhonrin the two switching ntnto fl in nrn dfltentaH hy fee 
corresponding value s of th e potential betw ee n the two boundaries, 
composing: 

(a) a container contained particle wave function 

(b) two charged zones on two sides of said cr>nt*ir>*r wherein said 
switched particle wave function is detected by corresponded values of 
the potential between said two charged zones. 

17-18. (Cancelled) 

19. (Currently Amended) The [[A]] switching devic e ao in of claim 1[[.]] 
A device for switching between two states in computing or on off states 
said switch state determined by said particle electric charge distribution in 
space or particle occupancy distribution in space denoted as wave function 
size in space. wh erein the two switching said two switched particle states is 
are detected by photon detection« photon scattering, photon absorption or 
photon transmission. 

20. (Canceled). 

21. (Currently Amended) The device of A switching device for switching 
b e tw ee n - two states ouch as 1 or 0 in computing or on off states. Wherein 
the switched state dep e nds on the partiole wave function dynamic size 
chang e in space .W according to claim 1 wh e rein th e d e termination of the 
dynamics change in state includes - detection of a current induc e d by dynamic 
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chan e g e of expansion of said wave function of at least one particles, ig 
detected bv a corr e sponding fn .q nhnrft ft ^nrrrmt 
compromising : 

ftrisaid containe r of said particle wave function. 

(b)said conductive eleme nt abutting said container wherein continues 
change of s aid particle wave function caused conduction on said 
conductive element, 

22. (Currently amended) A switching device for switching between two 
states comprising: 
(a) a two regions container. 

fb ^ insid e said container a particle is switched between two states 
wherein in one state the particle is in one region and in said second state 
said particle is on said second region wherm in near seconed region 
there is at least one element for detecting voltage or current change due to 
the present o f the particle in seconed region. Wherein in this claim the 
p_article movement is translation movement of the all the particle and not 
wave function expansi on as in the previous claims. 

( c ) The particle state can be revert due to particle bounding to initial sate 
or due to reverting energy. 
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23. fcuirentlv amended') A switching device of claim 1 comprising: 

i 

(a^ an electric current element. 

fb) screening element close to the charge current element wherein said 
screening element has a limited region where electric charge in this region 
influenced said current element . 

(c^ a particle in a container that has two states, first state said particle wave 

function size adjusted only to said screening element « In second state said 

particle wave function expended to said limite d region as well thereby 

influencing the current value in said electric current element. 

(6) said switching between the two particle states is done by any of the 

method in claims 1, 5-8. 10, 13 , 

24-27, (Cancelled) 

28, [Foau i wIj elaim 23a) (Currently amended) A switching device as in 
claim 1J[J] 

a, comprizing comprising two one regions or more w hich create a repulsive 
or attracted p otential on a particle between them [[.]] wherein Tthe particle 
size is d e p e nd s dependent on the repulsive or attracted p otential valu e, such 
that by reducing the repulsive potential value or increas ing attracted 
potential value the particle wave function size expands, thus achieving two 
states denoted by the particle wave function sizes[[.]] and ^to revert to the 
initial state the r e pulsiv e potential is reverted to its initial value. 
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(b) said switching de vice of section a wherein the electric potential on 
said charged regions could be a combination of repelled potential region 
and attracted potential region. 

29. {Formerly claim 23b) (Cancelled) 

30 (Currently amended). The device of (N e w) A switching d e vic e ao in 
claim 1 wherein the change in said states is detected by a corresponding 
change in voltage of an electrode. 

3 1, (Currently amended) - A d e vic e comprising: 
a container in which at least one particle is containody wh ere in th e 
particl e in a first lower en e rgy stat e is confin e d to a giv e n r e gion and 
wherein, in a second higher e n e rgy state, th e particle is increased in size 
s uch that a portion of th e at l e ast one particl e is outside the given region, 
whil e r e maining in th e container; and at least one electrode adapt e d to det e ct 
th e presence of the portion of the at least on e partiole outside the region or of 
the transition of th e at l e ast one particle from the first to th e second stat e . 
The dertce of claim 1 compromising : 

(a) a first region contained the particle wave function in the first switched 
state. 

(b) & second region adjacent to said first region contained expended part 
of said particle wave function of second switched state wherein said 
second region could be made of different rnateyial or structure as >velL 

32-36 (Cancelled) 
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37. (original) (New) A method of switching comprising: 

providing at least one particle having a wave function bound to a region; 
switching at least one particle from a first lower energy state in which the 
wave function of said particle has a first small extent to a second higher 
energy state in which the wave function of the at least one particle has a 
second larger extent, while remaining bound to the region; and 
determining the state of the at least one particle or the transition of the at 
least one particle from one of said states to the other. 

38, (Currently amended) (New) A m e thod device according to claims 

.L3 1 .37 wherein &e det e rmination of the state includes det e ction of a voltag e 
induc e d by th e expansion of th e wav e function of the at least one particle. 
electric charge element such as electrode is positioned such that a detectable 
voltage: change is induced on an electrode when said swi tch state changes. 

39, (Currently amended) (N e w) A method device according to claims 
1.313 7 wherein fee determination of th e stat e includ e s detection of a 
curr e nt induc e d by e xpansion of the wave function of th e at least one 
particl e ', electric charge element such as electrode is positioned such that a 

i 

detectable current change exist in said electrode when the energy state 
changes. 

40. (Canceled) 

4L (Currently amended) (Original) (New)) A method of switching 
comprising: 

i 

providin g at least one particle having a wave function bou n d to a region; 

: 9 
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switching at least one particle from a first lower energy state in which the 
wave function of said particle has a first small extent to a second higher 
energylstate in whic h the wave fimction of the at least one particle has a 
second ! larfter extent, while remainin g bound to the region: and 
determining the state of the at least one particle or the transition of the at 
least one particle from one of said states to the other 
wherein said switchi n g is effected coused bv an energy exchange with 
another p article or a phonon or bv absorption or emission of a photon, 

42,(Currently amended) (N e w ) The switching device of claims 31 ,37 or 38 
comprising: 

(a) said A silicon layer with phosphorus dopants. 

(b) oaid undop e d silicon layer O ne or more silicon oxide insulator abutting 
said doped silicon layer. 

(o) said silicon - oxide insulator layer on two side s of said dop e d silicon 
lay e y .An Aluminum based metallic contact abutting en-said silicon 
oxide insulator layer. 

(d) A silicon layer abutting said first silicon layer on an additional area to 
said abutting s ilicon oxide insulators layers sa id Aluminum based 
metallic contact on said insulator layer. 

(e) said Additional two silicon oxide insulator layer abutting seconed 
silicon laver on additional areas to abutting area of said first silicon 
laybr. 

(f) An: Aluminum current conductor ^- connected to said additional silicon 
oxide insulator layer bv two metalic contacts whereby bias applied to 
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said conducto r detrmines particle wave function expcnsion from first 
silicon with phosporos layer to seconed silicon layer. 

43. (Currently amended) (New) ) A device for switching between two 
states in computing or on off states The devic e of claim 1 
compromising. 

(a) an n- Type silicon wafer. 

(b) k thin insulator layer on said wafer. 

(c) k gate on insulator layer. 

(d) source and drain layers on said wafer at opposite sides of said gate. 

(e) one or more-4we-iasulator layers on gate. 

(f) metal contacts on said gate insulator layers and on said source and 
drain. 

44. (New) The device of claim 43 wherein: 

(a) said silicon wafer dopants are phosphorus atoms. 

(b) said insulator layers is made of silicon oxide 

(c) said gate is made of phosphorus dopants. 

(d) said source and drain dopants axe boron atoms. 

(e) said metal contacts are made of Aluminum. 

45. (Currently amended) { N e w) A gate device compromising: 

(a) semiconductor layer with dopants or insulator layer. 

(b) insulator regions abutting to en layer (a) . 

(c) qharged region on one region or more on said insulator region thereby 
caused polarization inside the gate thereby gaiting is achieved. 
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46.. (Currently amended) (New) The d e vic e of claim 1 - A device for 
switching between two states in computing or on off states 
compromising: 

(a) an n- Type silicon wafer. 

(b) a thin insulator layer on said wafer. 

(c) a gate on insulator layer* 

(d) two insulator layers on gate. 

(e) two charged regions adjacent to said gate insulators that create an 
electric repulsive potential on particles wave functions inside the gate, 
determined said wave function size and switched state . 

(f) source and drain layers on said wafer at opposite sides of said gate. 

(g) metal contacts on said source and drain. 

47. (Currently amended) (New) The device of claim 4S 46 wherein: 

(a) said silicon wafer dopants are phosphorus atoms. 

(b) said insulator layers are made of silicon oxide 

(c) said gate dopnats are is mad e of phosphorus atoms dopants . 

(d) said source and drain dopants are boron atoms. 

(e) said metal contacts are made of Aluminum, 

48.. (Currently amended) {Formerly claim 24} A switching device as in 
claim 1-33-46 wherein the term particle refers to one or more than one 
electrons neutrpns or proto ns, photons, atoms, or molecules . That have a 
r e ferr e d function as th e r e f e rred particle in claim 1 23, T hat have a referred 
function as the referred particle in claim 1-46. 
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Device in Figure 12 contained two adjacent regions 40,41, particle wave function is 
denoted by diagonal stripes and detector 43. 

The operation of device is heuristically suggested in fig 12: first switched state is 
denoted by a particle wave function in a single region in container 41, second switched 
state in figure 12b is denoted by an expanded particle wave function located in region 40 
and 41. The detection method 43 is for example any of the method described in previous . 
The methods for change the particle energy can be any of the method described in the 
present patent. 

Following embodiment describe in more details the devices construction in the present 
invention. 

Figure. 13 Related to the first and fourth embodiments. Particle wave function can be in 
one region or expended to a second region too as suggested in first embodiment, the 
switched state are detected by an electric conductor as suggested in the fourth 
embodiment. Switching device denoted 50 is schematically described in fig 13. Device 
50 include layer 52 of silicon with phosphorous dopants concentration of 10 sup 17 
centimeters sup -3, undoped Si layer 54, silicon oxide insulators layers 56,58, undopod Si 
layor 58 , Aluminum based metallic contacts 60,62,68,70,silicon oxide insulators layer 
64,65 Aluminum conductor 66. Layers 52 have a cross section of 4 microns by 2 microns 
and 200-angstrora thickness. 

The operation of device is heuristically suggested in Fig 13, A voltage bias is applied to 
contact 60 of negative charge relative to contact 62 of positive charge without inserting 
electrons into layer 52. The potential difference increase the kinetic energy in the n type 
electron inside layer 52, then electrons wave function expand into silicon layer 54, the 
expanded electric charge distribution in layer 54 is changed the potential difference 
between metallic contacts 68,70 said contact are connected in parallel to Al uminu m 
conductor 66 thereby conduction current in Aluminum conductor 66 is changed. 



Sixth preferred embodiment is a switching device generally denoted 80 is described in 
fig. 14 and related to the fourth embodiment. Expended wave function influence the 
conduction on a near by conducting channel. Device 80 is consist of 82 a back source 
layer , 84 is doped silicon layer with boron atoms, 86 is inversion layer,88 is p type 
source region, 90 is p-type drain region, layers 88,90 are made of silicon with boron 
dopants , 92 is silicon oxide insulator , 94 is polysilicon gate, 96,98 are silicon oxide 
insulator layers, 100, 102 are Aluminum metal contacts. 
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